Methods of cross prediction have been developed by workers in the Genetics Department of the University of Birmingham. The frequency of families whose mean deviate from m by any specified amount can be estimated from m and fi using the normal probability integral (Jinks and Pooni, 1976).
INTRODUCTION
Jinks, co-workers (1976, 1978) have shown that estimates of genetical parameters, from mating schemes involving early generations of crosses between inbred lines, can be used to predict the distributions of the recombinant inbred lines that can be obtained. The F2 Triple Test Cross (Kearsey and Jinks, 1968; Jinks and Perkins, 1970) provides satisfactory estimates of the additive genetical variance necessary for cross prediction and has been used both in wheat (Snape 1982) and barley Tapsell and Thomas, 1983) . However, this mating design is labour intensive and therefore its practical use in plant breeding is somewhat limited. An alternative approach to an extensive crossing programme has been suggested by Jinks and Pooni (1980) . They advocate growing samples of random F3 lines and using twice the component of variance of F3 family means as a measure of the additive genetical variance. In barley this scheme would have the advantage that no cross pollinations would be required after the development of the Fl and plots rather than individual plants would form the basic unit of assessment. Other workers (Reinbergs, Park and Song, 1976; Simpson and Snape, 1979) have indicated that small numbers of doubled haploid lines produced from different crosses may be used for cross prediction. Doubled haploid generations provide a way of estimating the population mean and additive genetical variance and hence, the distribution of inbred lines that would be expected from a cross. In this paper the usefulness of the The seven parents, F3 families, DH lines and SSD lines were grown in a replicated experiment in 1983 at the Murrays Farm, East Lothian. The experimental design used was a randomised complete block with two replicates. Within a block each family was represented by a row of up to 10 seeds, sown at 5 cm spacings, with a wheat guard at each end of the row. Rows were spaced 225cm apart and the whole experiment was netted to prevent bird damage.
Nine characters of agronomic importance were scored on the material. Details of the scoring procedures can be found in Powell, Hayter, Wood, Dunwell and Huang (1984) . The nine characters scored were: 1) Final plant height in cm (Ht).
2) Yield of grain on the main stem in g x l0_2 (MSW). 3) Number of grains on the main stem (GN). 4) Thousand grain weight (TGW) obtained from 2 and 3. 5) Number of fertile tillers (TN). 6) Grain yield of the whole plant, single plant yield (SPY). 7) Awn emergence, measured as days from the 1st
June until the awns emerged from the flag leaf sheath of the main stem (AE).
8) Maturity scored on a I to 9 scale (1 = early, 9=late maturity) (Mat). 9) The length of the ear in cm (EL). RESULTS 
AND DISCUSSION
The means of the F3 and DH generations were used to estimate m, the mean of all possible While a plant breeder is interested in being able to predict the proportion or number of inbreds which will be superior to the initial pair of parents from which they were derived, a more important comparison is usually between the possible inbred lines and a standard variety which it is wished to better. Thus, it would be desirable to rank the crosses on this criterion i.e., discriminate between 1978 with the same crosses, predictions were also made (Tapsell, 1984) .
One way to compare the three systems is to correlate the predicted rankings from F3, DH and TTC with those observed in the SSD lines. For this purpose Spearman's rank correlation was used which was carried out in (Snedecor and Cochran, 1980) . The rank correlation coefficients for the three systems are given in table 4, hut it should be noted that each coefficient is based on only four df. Comparison of the correlations for F3 and DH shows that for five of the seven characters the DH's have a higher coefficient than do the F3's, for one they are equal and smaller only for single plant yield. It should be noted that for this character no significant D was detected in the DH populations for three of the crosses. Thus, on average, in this experiment the DH must he regarded as giving a better prediction. Turning to the correlations for the TTC it is clear they are generally very small and indicate a very poor agreement between observed and predicted rankings. However, the predictions from the TIC are based on data collected in 1978 while the observed rankings are from 1983. Thus, the poor agreement is almost certainly due to differences between the two environments which include seasons and husbandry, in other words to genotype xenvironment interactions. 
CONCLUSIONS
The results indicated that both the F3 and DH systems gave reasonable agreement of predicted numbers of inbred lines transgressing the parental range with those actually observed among the SSD lines. When the crosses were ranked according to their ability to better a standard variety the DH system gave, on average, the closest correspondence between observed and predicted ranking. This was perhaps to be expected since, as already noted, the estimates from the DH's are based on D while the F3 estimates require the assumption that H is negligible. It has been established that accurate estimates of both genetical parameters (rn and ,JD) are needed to provide a meaningful ranking of crosses and therefore caution should be exercised if only estimates of m are used in prediction. When results from a TTC experiment carried out in 1978 were used for predictions they correlated very poorly with the observed values in the 1983 experiment. Thus the results support the conclusion that both F3 and DH can be used in predictions within an environment. But the results from the earlier TIC show, very clearly, that genotype x environment interactions need to be taken into account if such predictions are going to be of value in plant breeding. In this context it is likely that DH's will have an advantage over the uSe of F3's. The DH's can readily be multiplied to enable trials to be carried out over different seasons and sites, as is necessary, in order to take environmental sensitivity into account in such prediction work.
